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; Japan Patent Office is not responsib^^pr any 
damages caused by the use of this tr^Pration. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 




CLAIMS 



[Claim(s)] 

[Claim 1 ] Thermoplastic starch 50 - 95wt% and at least one thermoplastic polymer 0.5 - 45wt% 
and water At the particle which consists of ingredients which consist of 2 - 20wt%, it is 3 0.1 to 

0. 003 g/cm. Consistency of the range Foaming product made from biodegradability plastic 
material which consists of condensation foaming particles which have the magnitude of the 

: diameter of the range of 0.5-1 0mm. 

; [Claim 2] The foaming product of claim 1 with which a thermoplastic polymer is chosen from a 
» copolymer, aliphatic series polyester, and an aliphatic series polyamide with the monomer chosen 

from Pori (vinyl alcohol), an olefin monomer and vinyl alcohol, vinyl acetate, an acrylic acid, and a 

methacrylic acid. 

[Claim 3] The foaming product of claim 2 whose olefin monomer is ethylene. 
; [Claim 4] The foaming product of claim 2 with which aliphatic series polyester is chosen from the 
poly caprolactone, Pori (butylene succinate), and those copolymers. 

[Claim 5] Any one foaming product of claims 1-4 with which the ingredient which constitutes a 
foaming particle consists of at least one nucleating additive 0.005 - 5wt%. 
[Claim 6] The foaming product of claim 5 with which a nucleating additive is chosen from talc, a 
calcium carbonate, the yeast shell produced from processing of a sugar cane, desiccation, 
grinding and the mesophyll of the sugar cane which carried out disintegration, wood flour, and 
cellulose powder. 

[Claim 7] At least one slipping agent, and/or a hydrophilic property / oleophilic balance 
characteristic (HLB) Any one foaming product of claims 1-6 which consists of dispersant [ of the 
range of 3-25 ] 0.01 - 5wt%. [ the ingredient which constitutes a foaming particle ] 
[Claim 8] The ingredient which constitutes a foaming particle is at least one plasticizer. Any one 
foaming product of claims 1 -7 which consists of 0.5 - 20wt%. 

[Claim 9] The foaming product of claim 8 with which a plasticizer is chosen from a glycol, a 
sorbitol, a mannitol, an erythritol, low-molecular-weight Pori (vinyl alcohol), the oxy-ethylate of 
said compound, an oxy-PUROPI rate derivative, and a urea. 

[Claim 10] Thermoplastic starch 50 - 95wt% and at least one thermoplastic polymer The 
ingredient which consists of 0.5 - 45wt%, water it consists of 2 - 20wt% — 0.1 - 0.003 g/cm3 
Consistency of the range When mutual carries out mutual homogeneity contact of these for the 
front face of the particle, the foaming particle of the magnitude of the range of 0.5-1 0mm 
diameter In order to reform so that an interaction may be carried out stably mutually, heat 
treatment and/or processing with at least one coating are given. Subsequently Sufficient long time 
amount for making the foaming particle condense, the manufacture approach of the foaming 
product made from the biodegradability plastic material which consists of holding homogeneity 
contact mutually. 

[Claim 1 1] The manufacture approach of claim 10 chosen from the following coating. 

1. Water of the liquid which may add a salt and/or an additive, or gaseous water, ii. The solution, 
the water suspension, and/or the water emulsion of nature or composition, a giant molecule, or 
the matter of a monomer, or said matter by the melting condition and iii. — a solvent with wetting 
power high enough, and iv. Nature or composition-in said solvent, giant-molecule or solution [ of 
the matter of a monomer ], suspension, and/or emulsion v. The melting point 130 degrees C or 
less — desirable — polymer 90 degrees C or less. 

j [Claim 12] The manufacture approach of claim 1 1 that coating is Pori (vinyl acetate). 



[Claim 13] The manufacture approach by any one of the claims 10-12 which consist of the heat- 
'treatment and/or aeration down stream processing which may perform a particle before a mutual 
homogeneity contact **** proc^kin coincidence or the back in ordo^| promote polymerization- 
ization of the monomer matter Stained in evaporation and/or coatii^Pf the liquefied matter. 
[Claim 14] The manufacture approach by any one of the claims 10-13 which consist the obtained 
foaming product of performing back desiccation processing under desiccation, humidity, or the 
conditions that were adjusted. 



[Translation done.] 



.* NOTICES * 



Japan Patent Oft ice is not responsit^Bmr any 

damages caused by the use of this tr^^nation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the foaming product made from biodegradability 

plastic material, and its manufacturing method. 

[0002] 

[Description of the Prior Art] In the field of the invention of the charge of foam especially used for 
a protective package, the need for the ingredient which satisfies the requirements for stronger 
biodegradability as an alternative of form polystyrene is searched for. The activity of a **** system 
ingredient was conventionally proposed by this object. 

[0003] European Patent ** No. A-0, 087,847 heats the base material containing starch or starch 
with extrusion pressure under existence of water 1 0 - 30wt% and a foaming agent, subsequently 
extrudes it, and is indicating the manufacturing method of a starch system foaming product. 
European Patent ** No. A-0, 375,831 is indicating the good foaming product which consists of 
mechanical and high amylose starch showing a closed cell structure property. These foaming 
products are extruded at the temperature of the bottom of existence of water, and the range of 
150 to 250 degree C, probably carry out thermoforming processing, and are manufactured. 
[0004] the [ international patent application ] — WO 91 / No. 02 or 023 are indicating the 
foaming product of the biodegradability plastic material which carries out extrusion molding of the 
synthetic macromolecule chosen from the constituent containing starch, ethylene, vinyl alcohol, 
and an ethylene-acrylic-acid copolymer under existence of the sodium hydrogencarbonate as 
polyacid and a foaming agent. However, manufacture of the foaming product which has a 
complicated configuration or thickness in actuation by the conventional method is a difficult 
technical problem. Furthermore, generally the foaming product obtained does not show sufficient 
stability. 
[0005] 

[Means for Solving the Problem] The object of this invention is offer of the foaming product of the 
good mechanical property which does not show the fault which influences a conventional method, 
and the biodegradability plastic material which has good elasticity and compressibility especially. 
Therefore, the object of this invention 0.1 - 0.003 g/cm3 The consistency of the range, and 
diameter It is the foaming product made from biodegradability plastic material which are consisted 
of by the condensation foaming particle which has the magnitude of the range of 0.5-1 0mm, and 
a particle consists of with the following ingredient. 

[0006] - thermoplastic starch 50 - 95wt% — desirable — 60 - 95wt% and at least one 
thermoplastic polymer 0.5 - 45wt% — desirable — 2-35wt% and water 2 - 20wt% — desirable - 
- the foaming particle which constitutes the foaming product of 5-17wt% this invention — 
desirable — 0.06 - 0.005 g/cm3 the consistency of the range — and — desirable — It has the 
magnitude of the range of one to 5 mm. 

[0007] Said foaming particle has closed cell structure. They can have various configurations, 
especially the configuration of a parenchyma top ball. One or the existence of the thermoplastic 
polymer beyond it in the constituent of the above-mentioned foaming particle enables 
amelioration of the melt strength of a constituent, and can give good elasticity and low moisture- 
sensitive nature with a foaming product. 

[0008] the thermoplastic starch which can be used as a component of said foaming particle — 



'■ .natural starch — they are corn starch, potato starch or a high amylose starch grade, the thing that 
: contains an amylose 30% or mo^preferably, and a wax starch grade preferably. Furthermore, the 
ethoxy rate starch which has thB|bstitutional rate of the range of O.Jfeas starch by which 
refining was carried out physicanyand chemically, Oxy-PUROPI rate^wch, acetate starch, 
butyrate starch, propionate starch; Cation starch, Oxidized starch, bridge formation starch, 
gelation starch, and the polymer that can give "V"-type complex, For example, starch 
compounded by ethylene-vinyl alcohol (EVOH), the ethylene-acrylic acid (EM), the ERECHIN- 
maleic-anhydride copolymer, and the ethylene-ethyl acrylate-maleic-anhydride terpolymer; graft- 
ized starch, decomposition starch, and destructive starch can be used. 
• [0009] Natural starch is abbreviation. It is used including 9 - 16wt% water, without usually 
presenting preliminary dehydration. The thermoplastic polymer which can be used for the 
constituent of a foaming particle is chosen from a degree. 

i. Cellulose acetate or cellulose butyrate which has the substitutional rate of the range of 1-2.5, 
and may be plasticized, Alkyl cellulose, a hydroxyalkyl cellulose, carboxy alkyl cellulose. Un- 
improving [ a natural polymer like especially methyl cellulose, amelioration, or ], especially — a 
cellulosic — and — further — chitosan, a shellac or casein, and caseinate — ii. The 
biodegradability polymer obtained by composition or fermentation, especially polyester, For 
example, the gay and copolymer of aliphatic series C2-C24 hydroxy acid, its corresponding 
lactone, or a lactide, And the polyester further guided from the acid and aliphatic series dialcohol 
•■ of two functional values, For example. - Pori (EPISHIRON-caprolactone), its graft, or a block 
copolymer, Caprolactone oligomer or a polymer, aromatic series, or a resultant with aliphatic 
series isocyanate, - The polymer of a lactic acid or the polymer of a lactide, a glycolic acid, or 
poly glycolide, The copolymer of a lactic acid and a glycolic acid, polyhydroxy butyrate, or 
polyhydroxy butyrate-valerate, - polyalkylene succinate — and — especially — polyethylene 
succinate or polybutylene succinate — A polyethylene horse mackerel peat or a polybutylene 
horse mackerel peat, polyethylene sebacate, or polybutylene sebacate, polyethylene azelate or 
polybutylene azelate, a polyethylene brush rate or polybutylene brush rates, and those copolymers 
(-izing can be carried out [ copolymerization ] with aliphatic series or aromatic series isocyanate 
— ) Furthermore, these are good iii. amyloses, even if it increases molecular weight by the chain 
extension agent. The polymer which "V"-type complex can form, or the polymer containing the 
hydrophilic group which intervened the hydrophobic array, for example, an ethylene unit, — up to 
50wt(s)% — desirable — 10 - 44wt% — the included ethylene-vinyl alcohol polymer — With the 
ethylene-vinyl alcohol copolymer which oxidized, or a fatty acid, terminalization, By the poly 
caprolactone, by the acrylic and/or pyridinium of graft-izing or an methacrylic monomer Or the 
ethylene-vinyl alcohol copolymer of refining, - The ethylene-vinyl acetate copolymer which may 
be hydrolyzed selectively, - An ethylene-acrylic ester copolymer, ethylene-acrylic An ester- 
maleic anhydride or ethylene-vinyl acetate-glycidyl The terpolymer of a meta-crate, - An ethylene 
copolymer with an acrylic acid, a methacrylic acid, a crotonic acid, an itaconic acid, and a partial 
saturation acid like a maleic anhydride, unit guided [ especially ] from an acrylic acid 5-50-mol % 
— desirable — 10-30-mol % — with the included ethylene-acrylic-acid copolymer and the vinyl 
acetate which may be hydrolyzed on the whole or selectively An ethylene terpolymer with an 
acrylic acid, a methacrylic acid, a crotonic acid, or an itaconic acid, - Aliphatic series 6-6, 6-9 or 
12 polyamides, aliphatic series polyurethane, Random or a block polyurethane-polyamide, 
polyurethane-polyester, A polyurethane-polyether, polyamide-polyester, a polyamide-polyether, 
A polyester-polyether copolymer and iv. The polymer which can form starch and hydrogen bond, 
Pori by which refining may be especially carried out by acrylate or methacrylate at the various 
rates of hydrolysis (vinyl alcohol), Were improved in order to reduce plasticization or those melting 
points beforehand. Or Pori which may also contain boric acid, borate, and a gelling agent like 
phosphate (vinyl alcohol); vinyl pyrrolidone or a vinyl acetate copolymer (various rates of 
hydrolysis) with styrene, poly ethyl oxazoline, polyvinyl pyridine. 

[0010] Desirable thermoplastic polymers are the copolymer of Pori (vinyl alcohol), an olefin 
monomer, and an ethylene and the monomer chosen from vinyl alcohol, vinyl acetate, an acrylic 
acid, and a methacrylic acid, the poly caprolactone, Pori (BUCHIRUREN succinate), aliphatic 
series polyester like those copolymers, and an aliphatic series polyamide preferably. 
[001 1] The foaming particle which constitutes the foaming product of this invention contains a 
nucleating additive preferably, the amount of such a nucleating additive in the charge of foam, 



.and 0.005 - 5wt% — desirable — 0.05 - 3wt% — more — desirable — It consists of the range 
of 0.2 - 2wt%. The nucleating actives which can be used are silanes, such as talc (magnesium 
silicate) and a calcium carbon^B^r titanate in an inorganic compou^^ 
[0012] Furthermore, organic bulRing agents, such as the yeast shell ^Rst shells) of sugarbeet 
processing, desiccation, grinding and a mesophyll of the sugarbeet which carried out 
disintegration, wood flour, and cellulose powder, can be used. A nucleating additive can be 
added to the mixture which makes a foaming particle, or can be instead added to the foaming 
particle as a masterbatch. In the case of the latter, a masterbatch can include one or the bulking 
agent beyond it 10 to 50%. 

[0013] furthermore, a foaming particle — the slipping agent beyond one or it — and/or — the 
range of 3-25 — desirable — A dispersant with the hydrophilic property / oleophilic balance 
characteristic of the range of 6-20 (HLB) can be included, the time of using it — these additives 
— 0.01 - 5wt% — the amount of the range of 0.1 - 3wt% can be given preferably. A foaming 
particle can also include one or the plasticizer beyond it. the time of using it — said plasticizer 
and 0.5 - 20wt% — desirable — The amount of the range of 0.5 - 5.0wt% can be given. 
[0014] The plasticizer which can be used is **************. It is indicated by WO 92/No. 14,782, 
and the content is introduced here, what is suitable for an activity especially as a plasticizer — a 
glycol, a sorbitol, a mannitol, an erythritol, low-moleCular-weight Pori (vinyl alcohol), those oxy- 
ethylates, and an oxy-PUROPI rate derivative — and it is a urea further. 
[0015] Furthermore, a foaming particle can include one or the flame retarder beyond it, and can 
add it to the mixture which makes a foaming particle, or, instead, can be added to the foaming 
particle as a masterbatch especially combining a nucleating additive, the time of using them — 
said flame retarder 0.1 - 20wt% — desirable — 1 - 10wt% — more — desirable — The amount 
of the range of 2 - 5wt% is given. 

[0016] A flame retarder is chosen from the compound led from the Lynn inclusion, a sulfur 
inclusion, or a halogenated compound, for example, triphenyl phosphate, tributyl phosphate, 
tricresyl phosphate, TORIBUTOKISHI phenyl phosphate, melamine pyrophosphate, ammonium poly 
phosphate, ethylenediamine, guanidinium phosphate, a tetrabromophthalic anhydride, 
halogenation paraffin, and bromination — the diphenyloxide from which a rate differs, ammonium 
sulfate, an ammonium SURUFA mate, etc. are suitable for the desired object. Ammonium sulfate, 
an ammonium SURUFA mate, ammonium poly phosphate, guanidinium phosphate, and especially 
melamine pyrophosphate are advantageous. 

[0017] The flame retarders which can use others are an aluminum hydroxide, an antimony 
trioxide. perboric acid ammonium, an ammonium OKUTAMO rib date, etc. When existence of the 
repellent to a rodent is required, they can be added to the mixture which makes a foaming 
particle, or can be added to a foaming particle as a masterbatch especially as an active 
substance content microcapsule about a special application side combining a nucleating additive 
and/or a flame retarder. 

[0018] An N and N-diethyl-m-torr amide, diethyl phenyl acetamido, a 2-decanal ** ammonium 
chloride, potassium chlorate, terpenoid, a cycloheximide, jig ANIJINO aza-heptadecane, etc. can 
be used for this object, terpenoid — and [ especially ] menthol and a limonene are desirable, the 
time of an activity — those repellent and 0.1 - 5wt% — desirable — The amount of the range of 
1 - 3wt% is given. 

[0019] The foaming particle which constitutes the foaming product of this invention can be 
manufactured by the approach of the extrusion of a starch system constituent, and a 
monopodium or a twin screw extruder can perform it. Such an extrusion process It carries out 
under existence of the water of the amount of the range of 5 - 20wt%, and the starch contained 
in a constituent is destroyed. However, the content of water should be controlled by the ventilator 
style to be the range whose total moisture content in a nozzle is 5 - 20wt%. 
[0020] Instead, granulation can use the granulation of the thermoplastic starch beforehand 
destroyed by the well-known approach. For example, ************** W092 / No. 02 or 363, and 
** W092 / the content of No. 14 or 728 is introduced into this description. Generally the 
aforementioned extrusion process is. It is the temperature of the range of 150 to 250 degree C, 
and, generally is carried out by the residence time for 15 minutes from 20 seconds. Noodle 
cutting (pelletizing) of an extrusion head lower stream of a river is performed at high speed, while 
the melting ingredient is not solidifying, it is cut, and the obtained particle (pellet) turns into an 



.almost spherical particle. Generally, the shearing value of an extrusion head is higher than 1000s- 
: 1 . and higher than 3000s- 1 . ^ 
[0021] The another manufactu^Mpproach of a foaming particle con^fe of processing of 
compression/reduced pressure^Ta non-foamed particle with the ma^Prude of the range of 20 
micrometers - 1 mm particle size. The aforementioned non-foamed particle can be extruded with 
a multi-aperture die. and,' subsequently can be obtained by grinding of the granulation of head 
cutting or a large dimension. At the temperature of the range of 40 to 200 degree C, under 
existence of moisture [ **** / water / which is contained in an ingredient ], these non-foamed 
particles are given to the pressure of the range of 2-100 bars, and, subsequently rapid reduced 
pressure is presented with them. 

[0022] The manufacture approach of a foaming particle another again consists of presenting heat 
treatment by microwave with the aforementioned non-foamed particle. The foaming product made 
from biodegradability plastic material of this invention can be manufactured according to the 
condensation process of the foaming particle of said ingredient: thermoplastic starch 50 - 95wt% 

- desirable — 60 - 95wt% and at least one thermoplastic polymer 0.5 - 45wt% — desirable — 
With the ingredient which consists of 2 - 35wt% water 2 - 20wt% — desirable — it consists of 5 

- 17wt% — 0.1 - 0.005 g/cm3 Consistency of the range The foaming particle of the magnitude 
of the range of 0.5-1 0mm diameter In order to reform the front face of the particle so that an 
interaction may be carried out stably mutually when carrying out mutual homogeneity contact of 

: these, it is given to heat treatment and/or processing with at least one coating. Subsequently It is 
the manufacturing method of the foaming product made from sufficient long time amount for 
making the foaming particle condense, and the biodegradability plastic material which consists of 
holding homogeneity contact mutually. 

[0023] The good resilience property of a foaming particle can be borne at any colla tempestade 
PUSHINGU (cellular destruction) phenomena, when a particle is in homogeneity contact. Coating 
which can be used by the approach by this invention For example, i. Water of the liquid which 
may add a salt and/or an additive, or gaseous water, ii. The solution, the water suspension, or the 
water emulsion of nature or composition, a giant molecule, or the matter of a monomer, or said 
matter by the melting condition and iii. — a solvent with wetting power high enough, and iv. 
Nature or composition in said solvent, a giant molecule or the solution of the matter of a 
monomer, suspension or an emulsion, and v. The melting point 130 degrees C or less — 
desirable — polymer 90 degrees C or less. 

[0024] The example of coating which can be used for a solution, suspension, or an emulsion 
water by the approach of this invention - Pori (vinyl acetate), - Pori (vinyl butyrate), vinyl acetate, 
or vinyl butyrate and vinyl ester, By the copolymer with the monomer beyond one or it chosen 

! from acrylate, methacrylate, an allyl compound derivative, pyridinium salt, acrylonitrile, acrylamide, 
vinyl pyrrolidone, vinylpyridine, and vinyl imidazole Aliphatic series polyester [ like - poly 
caprolactone by which a part or all may be hydrolyzed ] these [ whose ] are or a lactic-acid 
polymer, graft-ized Pori (vinyl acetate), or Pori (vinyl butyrate), - Pori as for which refining was 

" carried out by Pori (vinyl alcohol) which may mix conditioning with a plasticizer and/or boric acid, 
borate, and a gelling agent like titanate, - acetalization, etherification, or esterification at high or 
the rate of low hydrolysis (vinyl alcohol) 

- The block copolymer of Pori (vinyl alcohol) with Pori (vinyl acetate or styrene), - Pori (vinyl 
alcohol) of a fatty-acid cap, a polyoxyethylene and/or polyoxypropylene, and graft-ized Pori (vinyl 
alcohol), - Oxidation the natural starch of all the origins, hydroxyalkyl-izing, and cationicity — 
The starch by which refining was carried out by the starch constructed [ the bridge ] for which 
and hydrolyzed or ester, the ether, and/or the phosphoric-acid radical, - Casein and caseinate, 
alkyl cellulose, a hydroxyalkyl cellulose, and cellulose ester, For example, the cellulose acetate 
and the carboxymethyl cellulose by which refining may be carried out with plasticization and/or 
aliphatic series ester like a caprolactone, - Natural rubber like natural rubber latex, - acrylamide, 
acrylonitrile, styrene or acrylic ester, and the gum Arabic that may be graft-ized (vegetable 
hydrocolloid), - An alginic acid, alginate, an abietic acid, rosin resin, an agar, GUYAGAMU, 
KARAGININ, xanthene rubber, a pullulan, chitosan, a shellac, animal gelatin, A protein, an 
emulsifier, a dispersant, a bulking agent, - Pori (acrylic acid), ethylene / acrylic-acid copolymer. 
Ammonium or sodium salt of acrylamide / acrylic-acid copolymer, and the ionicity polymer guided 

• from Pori (styrene sulfonic acid), Generally - The gay and copolymer, especially the poly 



; caprojactone of a property of aliphatic series, Those copolymers with polyurethane like Pori (lactic 
; acid), Pori (hydroxy butyrate BA^TO), and Pori (butanediol succinate), a polyamide, polyester, 
i and the polyfunctional alcohol ^wuted selectively. 

: [0025] In the matter mentioned^roove, especially Pori (vinyl acetate)^Ruitable for the activity as 
coating by the approach by this invention. As for the manufacturing method of the foaming 
product of this invention, it is desirable to continue simultaneous before a homogeneity contact 
**** process, and to consist a particle of heat and/or a process which carries out aeration 

: processing because of acceleration of polymerization-izing of the monomer matter contained in 
evaporation and/or coating of the liquefied matter. 

[0026] It is suitable to present back desiccation processing with the foaming product obtained 
further. After this, desiccation processing can make the water or the solvent which remains able to 
remove, and can be performed under desiccation, humidity, or the conditions that were adjusted. 
: a polymer — in the case of coating which consists of a monomer [-izing / a monomer ], a 
polymerization reaction and/or particle condensation can use said after treatment for a completion 
**** sake. Furthermore, said back desiccation processing phase can stabilize the configuration of 
the product obtained. 

[0027] the case where coating is used with an emulsion gestalt — the range of 0.05 - 3wt% — 
desirable — the range of 0.1 - 2wt% — more — desirable — An emulsifier and/or a thickener 
can be included in the amount of the range of 0.2 - 1wt%. the emulsifier which can be used — 

• for example, — 3-25 — desirable — It is a surfactant with the hydrophilic property / oleophilic 
balance characteristic of the range of 6-20 (HLB). what esterified the polyoxyethylene (4-20 
mols) which esterified a polyoxyethylene or polyoxypropylene in the effective surface active agent 
especially with what was directly esterified with the fatty acid, for example, a lauric acid, a palmitic 
acid, or stearin acid, or polyoxyethylene-ized sugar with the fatty acid — for example, — the 

; oxy-ethylation (4-20 mols) sorbitol esterified with the 1-6-mol fatty acid, and ** — there is a 

: thing of induction from a polyoxyethylene or polyoxypropylene. [ like ] Furthermore, the surface 
active agents which can be used are the polyoxyethylene ether with oxy-ethylation nonyl phenol, 
the lanolin ether and ester, tree ethanolamine oleate and the poly glycerol ester of a fatty acid, for 
example, stearyl alcohol, cetyl alcohol, or fatty alcohol like cholesterol, a PEG-beef tallow amide, 

: and PEG-castor oil. 

[0028] The thickeners which can be used are carboxymethylcellulose sodium, methyl cellulose, 
! natural rubber, clay, etc. According to the desirable mode, the approach of this invention can be 
: suitably performed by using the format of equipment as shown in drawing 1 . In drawing 1 , the 
citation numbers 1 , 3, and 9 operate by the compressed air respectively by the closing motion 
system which shows the separation wall which can be slid and is shown by 2, 4, and 10. 
' [0029] The separation wall 1 is opened and a measuring chamber 5 is filled up with a foaming 
particle. Subsequently, the separation wall 1 is shut, the separation wall 3 is opened, and a 
particle is entrapped to an atomizing chamber 6. subsequently, enough to shut the separation wall 
3, start actuation of the sprayer 7 containing coating, and saturate an atomizing chamber 6 with 
coating — long — time amount actuation is carried out. A sprayer 7 is stopped here, the 
separation wall 9 is opened, and a particle is entrapped into a duct 1 1 . The parts 14 and 15 of a 
mould which are a male and a female respectively are held in such a location. The width of face 
i of the air spacing 16 in the meantime is smaller than the diameter of a pellet. The separation wall 
9 is shut, a particle is supplied to a mould side with a piston 12, and a pressure is put on them. 
Finally a mould is opened with a piston 17 and the products obtained are collected. 
[0030] According to another desirable mode, the approach of this invention can be suitably 
performed by giving a supply path to the molding room of the same equipment (mould with 
aeration puncturing) with having used for sintering a form polystyrene particle, and giving a **** 
and a foaming particle to processing with coating directly. Finally, coating can supply a foaming 
particle suitably directly through the hole of a mould after filling up a mould. 
[0031 ] The following example is not given for the purpose of instantiation, and does not limit this 
invention. 

The trial of characterization resilience ****** measures the ingredient engine performance 
recovered to the initial form, after adding the load which brings about deformation. 
[0032] Diameter 125mm and height A 150mm cylinder container is filled up with a foaming 
i particle, the flat sensor of a load cell is pushed in, and it is made to operate the rate for 25mm/. A 



1 sensor pushes a particle in 33% of cylinder height, and. subsequently to a start location, returns a 
! sensor. A sensor performs 2nd article compression actuation by the same actuation as the 1st 
: time after 1 minute. The resiliei^^/alue reported for a% of numeric is 100 times the ratio 

which broke the load of the 1 st^rcmpression actuation by the load oUR 2nd compression 

actuation. 

Consistency Dapp (kg/m3) The ** (appearance) consistency of the foaming particle computed 
from the weight of 51. of particles, and Dbulk (kg/m3) The specific gravity consistency of each 
foaming particle, and Dexp (kg/m3) Specific gravity consistency of a foaming product. 
[0033] 
[Example] 

Example 1 mixture was made from the following constituents. 

- potato starch Pori (vinyl alcohol) 10wt% and water of 75wt% and 86% of rates of hydrolysis 1 5 - 

- wt — % — this — a constituent — a diameter — ( — d — ) — 30 — mm — die length — a 
diameter — a ratio — [ — (— L — ) — /— (— d — ) — ] — 30 — a twin screw extruder — 
APV2030 was supplied. The operating condition was performed as follows. 

: [0034] - Screw rotational speed 150rpm and temperature gradient 69 degree-C/100 degree- 

C/180 degree-C/170 degree-C/155 degree C and extrusion outlet It adjusted so that 10kg [ /] all 
i moisture content might be held to about 14% an hour, the obtained pellet — mean-particle- 
; diameter abbreviation 1 .5 micrometers Talc 0.5 — % — a diameter — ( — d — ) — 40 — mm - 
j _ [ — ( — |_ — ) — / — ( — d — ) — ] — 28 — a monopodium — a screw extruder — ex OMC 
supplying — diameter (d) 0.8 mm and [(L)/(d)] It equipped with the extrusion head of one or less 
nozzles [ four ]. 

[0035] The operating condition was performed as follows. 

- Screw rotational speed 40rpm and temperature gradient 80 degree-C/120 degree-C/190 
degree-C/190 degree-C/200 degree C and extrusion outlet 52kg/hour and head cutting cutting- 

' edge rotational speed The pellet of the charge of 4000rpm foam was obtained. A property is 
shown in a table 1 . 
[0036] 
[A table 1 ] 

An example Particle size Dapp Dbulk Resilience (mm) (kg/m3) (kg/m3) (%) 1 3.5 15 32 65 2 3.0 
; 10 21 71 3 3.2 14 2875 4 3.3 21 39 65 5 3.2 16 35 68 6 3.5 21 40 58 example 2 operating 
; instructions presupposed that it is the same as that of an example 1 , and used the mixture of the 

following constituents. 

[0037] - potato starch 64wt% and 99.8% of rates of hydrolysis, molecular weight (Mw) 70,000, 
and an ethylene unit — 44-mol % — included EVOH 25wt% and water 10wt% - glycerol mono- 
olate 1wt% — the moisture content in a pellet was about 10%. The property of a foaming pellet is 
shown in a table 1 . 

Example 3 operating instructions presupposed that it is the same as that of an example 1 . and 
used the mixture of the following constituents. 

[0038] - potato starch 78wt% and 99.8% of rates of hydrolysis, molecular weight 70,000, and an 
ethylene unit — 44-mol % — Pori (vinyl alcohol) of EVOH 7wt% and 86% of included rates of 
hydrolysis 8wt% and water 6wt% - glycerol mono-olate 1wt% — the moisture content in a pellet 
was about 12%. The property of a foaming pellet is shown in a table 1 . 
Example 4 operating instructions presupposed that it is the same as that of an example 1 , and 
used the mixture of the following constituents. 

[0039] - potato starch 68wt% and poly caprolactone (UC PCL 787) 10wt%, caprolactone- 
urethane block-copolymer (Pellethane 2102-85AE9) 5wt%, and water 15wt% - glycerol mono- 
olate 1wt% ~ the moisture content in a pellet was about 10%. The property of a foaming pellet is 
shown in a table 1 . 

Example 5 operating instructions presupposed that it is the same as that of an example 1, and 
used the mixture of the following constituents. 

[0040] - potato starch Ethylene-acrylic-acid copolymer (Dow Chemical Co. make) which 
includes 75wt% and an acrylic unit for 20-mol % 10wt% and water 15wt% — the moisture content 
in a pellet was about 10%. The property of a foaming pellet is shown in a table 1 . 
Example 6 operating instructions presupposed that it is the same as that of an example 1 , and 
used the mixture of the following constituents. 



[0041.] - potato starch Substitutional rate plasticized at 75wt% and caprolactone 20% Cellulose 
acetate of 2.5 10wt% and watei^5wt% — the moisture content in a pellet was about 12%. The 
property of a foaming pellet is A/n in a table 1 . 

The measuring chamber 5 of th^quipment shown in example 7 dra\WH 1 , capacity The foaming 
particle obtained by 21. in the example 3 was supplied. 

[0042] Subsequently, it processed by the VINABIRU (Vinavil) NPC emulsion (Enichem Systhesis) 
which contains Pori (vinyl acetate) 50% by the above-mentioned approach, and atomized with the 
sprayer 7. Back desiccation processing was performed to the reaction chamber which controlled 
the obtained manufacture to 23 degrees C and (relative humidity RH) 30% for 1 5 hours. 
[0043] The property of a foaming product is shown in a table 2. 
[0044] 
[A table 2] 

An example Mould temperature Dexp Longitudinal shrinkage (degree C) (kg/m3) (%) 7 20 50 3 8 
20 43 3.5 9 20 40 4 10 20 36 51 1 20 25 1 12 20 60 23 13 30 4612 Example 8 operating 
instructions presupposed that it is the same as that of an example 7. At this time, it is dilution with 
the water of a VINABIRU (Vinavil) NPC emulsion (Enichem Systhesis). It could be 1/10 
(water/Vinavil). 

[0045] The property of a foaming product is shown in a table 2. 

Example 9 operating instructions presupposed that it is the same as that of an example 7. At this 
time, it is dilution with the water of a VINABIRU (Vinavil) NPC emulsion (Enichem Systhesis). It was 
referred to as 1/5 (water/Vinavil). 

[0046] The property of a foaming product is shown in a table 2. 

Example 10 operating instructions presupposed that it is the same as that of an example 7. At this 
time, it is dilution with the water of a VINABIRU (Vinavil) NPC emulsion (Enichem Systhesis). It was 
referred to as 1/2 (water/Vinavil). 

[0047] The property of a foaming product is shown in a table 2. 

Example 1 1 operating instructions presupposed that it is the same as that of an example 10, and 
a different point used what was obtained from the example 2 for the foaming pellet. The property 
of a foaming product is shown in a table 2. 

Example 12 operating instructions presupposed that it is the same as that of an example 10, and 
a different point used what was obtained from the example 1 for the foaming pellet. 
[0048] The property of a foaming product is shown in a table 2. 

Example 13 operating instructions presupposed that it is the same as that of an example 10, and 
a different point performed back desiccation processing in 23 degrees C and the reaction 
chamber controlled to RH55% for 15 hours. The property of a foaming product is shown in a table 
2. 

[0049] 

[Effect of the Invention] According to this invention, a good mechanical property, the foaming 
product made from biodegradability plastic material with especially good elasticity and 
compressibility, and its manufacture approach are offered. 
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TECHNICAL FIELD 

[Industrial Application] This invention relates to the foaming product made from biodegradability 
plastic material, and its manufacturing method. 
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PRIOR ART 



[Description of the Prior Art] In the field of the invention of the charge of foam especially used for 
a protective package, the need for the ingredient which satisfies the requirements for stronger 
biodegradability as an alternative of form polystyrene is searched for. The activity of a **** system 
ingredient was conventionally proposed by this object. 

[0003] European Patent ** No. A-0,087,847 heats the base material containing starch or starch 
with extrusion pressure under existence of water 1 0 - 30wt% and a foaming agent, subsequently 
extrudes it, and is indicating the manufacturing method of a starch system foaming product. 
European Patent ** No. A-0, 375,831 is indicating the good foaming product which consists of 
mechanical and high amylose starch showing a closed cell structure property. These foaming 
products are extruded at the temperature of the bottom of existence of water, and the range of 
150 to 250 degree C, probably carry out thermoforming processing, and are manufactured. 
[0004] the [ international patent application ] -- WO 91 / No. 02 or 023 are indicating the 
foaming product of the biodegradability plastic material which carries out extrusion molding of the 
synthetic macromolecule chosen from the constituent containing starch, ethylene, vinyl alcohol, 
and an ethylene-acrylic-acid copolymer under existence of the sodium hydrogencarbonate as 
polyacid and a foaming agent. However, manufacture of the foaming product which has a 
complicated configuration or thickness in actuation by the conventional method is a difficult 
technical problem. Furthermore, generally the foaming product obtained does not show sufficient 
stability. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, a good mechanical property, the foaming 
product made from biodegradability plastic material with especially good elasticity and 
compressibility, and its manufacture approach are offered. 
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MEANS 



! [Means for Solving the Problem] The object of this invention is offer of the foaming product of the 
, good mechanical property which does not show the fault which influences a conventional method, 
and the biodegradability plastic material which has good elasticity and compressibility especially. 
Therefore, the object of this invention 0.1 - 0.003 g/cm3 The consistency of the range, and 
diameter It is the foaming product made from biodegradability plastic material which are consisted 
of by the condensation foaming particle which has the magnitude of the range of 0.5-1 0mm, and 
a particle consists of with the following ingredient. 

[0006] - thermoplastic starch 50 - 95wt% — desirable — 60 - 95wt% and at least one 
thermoplastic polymer 0.5 - 45wt% — desirable — 2-35wt% and water 2 - 20wt% — desirable - 
- the foaming particle which constitutes the foaming product of 5-17wt% this invention — 
desirable — 0.06 - 0.005 g/cm3 the consistency of the range — and — desirable — It has the 
magnitude of the range of one to 5 mm. 

[0007] Said foaming particle has closed cell structure. They can have various configurations, 
especially the configuration of a parenchyma top ball. One or the existence of the thermoplastic 
polymer beyond it in the constituent of the above-mentioned foaming particle enables 
amelioration of the melt strength of a constituent, and can give good elasticity and low moisture- 
sensitive nature with a foaming product. 

[0008] the thermoplastic starch which can be used as a component of said foaming particle — 
natural starch — they are corn starch, potato starch or a high amylose starch grade, the thing that 
contains an amylose 30% or more preferably, and a wax starch grade preferably. Furthermore, the 
ethoxy rate starch which has the substitutional rate of the range of 0.1-2 as starch by which 
refining was carried out physically and chemically, Oxy-PUROPI rate starch, acetate starch, 
butyrate starch, propionate starch; Cation starch, Oxidized starch, bridge formation starch, 
gelation starch, and the polymer that can give "V"-type complex, For example, starch 
compounded by ethylene-vinyl alcohol (EVOH), the ethylene-acrylic acid (EM), the ERECHIN- 
maleic-anhydride copolymer, and the ethylene-ethyl acrylate-maleic-anhydride terpolymer; graft- 
ized starch, decomposition starch, and destructive starch can be used. 
[0009] Natural starch is abbreviation. It is used including 9 - 16wt% water, without usually 
presenting preliminary dehydration. The thermoplastic polymer which can be used for the 
constituent of a foaming particle is chosen from a degree. 

i Cellulose acetate or cellulose butyrate which has the substitutional rate of the range of 1-2.5, 
and may be plasticized, Alkyl cellulose, a hydroxyalkyl cellulose, carboxy alkyl cellulose, Un- 
improving [ a natural polymer like especially methyl cellulose, amelioration, or ], especially — a 
cellulosic — and — further — chitosan, a shellac or casein, and casemate — ii. The 
biodegradability polymer obtained by composition or fermentation, especially polyester, For 
example the gay and copolymer of aliphatic series C2-C24 hydroxy acid, its corresponding 
lactone or a lactide, And the polyester further guided from the acid and aliphatic series dialcohol 
of two functional values, For example, - Pori (EPISHIRON-caprolactone), its graft, or a block 
copolymer, Caprolactone oligomer or a polymer, aromatic series, or a resultant with aliphatic 
series isocyanate. - The polymer of a lactic acid or the polymer of a lactide, a glycolic acid, or 
poly glycolide, The copolymer of a lactic acid and a glycolic acid, polyhydroxy butyrate, or 
polyhydroxy butyrate- vale rate, - polyalkylene succinate — and — especially — polyethylene 
succinate or polybutylene succinate — A polyethylene horse mackerel peat or a polybutylene 



horse, mackerel peat, polyethylene sebacate, or polybutylene sebacate, polyethylene azelate or 
polybutylene azelate, a polyethytene brush rate or polybutylene brush rates, and those copolymers 
(-izing can be carried out [ cojBjfmerization ] with aliphatic series o^fcomatic series isocyanate 
— ) Furthermore, these are gooWi. amyloses, even if it increases mSRular weight by the chain 
extension agent. The polymer which "V"-type complex can form, or the polymer containing the 
hydrophilic group which intervened the hydrophobic array, for example, an ethylene unit, — up to 
50wt(s)% — desirable — 10 - 44wt% — the included ethylene-vinyl alcohol polymer — With the 
ethylene-vinyl alcohol copolymer which oxidized, or a fatty acid, terminalization, By the poly 
caprolactone, by the acrylic and/or pyridinium of graft-izing or an methacrylic monomer Or the 
ethylene-vinyl alcohol copolymer of refining, - The ethylene-vinyl acetate copolymer which may 
be hydrolyzed selectively, - An ethylene-acrylic ester copolymer, ethylene-acrylic An ester- 
maleic anhydride or ethylene-vinyl acetate-glycidyl The terpolymer of a meta-crate, - An ethylene 
copolymer with an acrylic acid, a methacrylic acid, a crotonic acid, an itaconic acid, and a partial 
saturation acid like a maleic anhydride, unit guided [ especially ] from an acrylic acid 5-50-mol % 

— desirable — 10-30-mol % — with the included ethylene-acrylic-acid copolymer and the vinyl 
acetate which may be hydrolyzed on the whole or selectively An ethylene terpolymer with an 
acrylic acid, a methacrylic acid, a crotonic acid, or an itaconic acid, - Aliphatic series 6-6, 6-9 or 
1 2 polyamides, aliphatic series polyurethane, Random or a block polyurethane-polyamide, 
polyurethane-polyester, A polyurethane-polyether, polyamide-polyester, a polyamide-polyether, 
A polyester-polyether copolymer and iv. The polymer which can form starch and hydrogen bond, 
Pori by which refining may be especially carried out by acrylate or methacrylate at the various 
rates of hydrolysis (vinyl alcohol), Were improved in order to reduce plastic<DP N-=-0004 >-izing 
or those melting points beforehand. Or Pori which may also contain boric acid, borate, and a 
gelling agent like phosphate (vinyl alcohol); vinyl pyrrolidone or a vinyl acetate copolymer (various 
rates of hydrolysis) with styrene, poly ethyl oxazoline, polyvinyl pyridine. 

[0010] Desirable thermoplastic polymers are the copolymer of Pori (vinyl alcohol), an olefin 
monomer, and an ethylene and the monomer chosen from vinyl alcohol, vinyl acetate, an acrylic 
acid, and a methacrylic acid, the poly caprolactone, Pori (BUCHIRUREN succinate), aliphatic 
series polyester like those copolymers, and an aliphatic series polyamide preferably. 
[001 1 ] The foaming particle which constitutes the foaming product of this invention contains a 
nucleating additive preferably, the amount of such a nucleating additive in the charge of foam, 
and 0.005 - 5wt% — desirable — 0.05 - 3wt% — more -- desirable — It consists of the range 
of 0.2 - 2wt%. The nucleating additives which can be used are silanes, such as talc (magnesium 
silicate) and a calcium carbonate, or titanate in an inorganic compound. 
[0012] Furthermore, organic bulking agents, such as the yeast shell (yeast shells) of sugarbeet 
processing, desiccation, grinding and a mesophyll of the sugarbeet which carried out 
disintegration, wood flour, and cellulose powder, can be used. A nucleating additive can be 
added to the mixture which makes a foaming particle, or can be instead added to the foaming 
particle as a masterbatch. In the case of the latter, a masterbatch can include one or the bulking 
agent beyond it 10 to 50%. 

[0013] furthermore, a foaming particle — the slipping agent beyond one or it — and/or — the 
range of 3-25 — desirable — A dispersant with the hydrophilic property / oleophilic balance 
'■ characteristic of the range of 6-20 (HLB) can be included, the time of using it — these additives 

— 0.01 - 5wt% — the amount of the range of 0.1 - 3wt% can be given preferably. A foaming 
particle can also include one or the plasticizer beyond it. the time of using it — said plasticizer 
and 0.5 - 20wt% — desirable — The amount of the range of 0.5 - 5.0wt% can be given. 
[0014] The plasticizer which can be used is **************. It is indicated by WO 92/No. 14,782, 
and the content is introduced here, what is suitable for an activity especially as a plasticizer — a 
glycol, a sorbitol, a mannitol, an erythritol, low-molecular-weight Pori (vinyl alcohol), those oxy- 
ethylates, and an oxy-PUROPI rate derivative — and it is a urea further. 

[0015] Furthermore, a foaming particle can include one or the flame retarder beyond it, and can 
add it to the mixture which makes a foaming particle, or, instead, can be added to the foaming 
particle as a masterbatch especially combining a nucleating additive, the time of using them — 

: said flame retarder 0.1 - 20wt% — desirable — 1 - 10wt% — more — desirable — The amount 

\ of the range of 2 - 5wt% is given. 

I [0016] A flame retarder is chosen from the compound led from the Lynn inclusion, a sulfur 



inclusion, or a halogenated compound, for example, triphenyl phosphate, tributyl phosphate, 
"tricresyl phosphate, TORIBUTOKgHI phenyl phosphate, melamine p yroph osphate, ammonium poly 
phosphate, ethylenediamine, giM^linium phosphate, a tetrabromopljjfcjic anhydride, 
halogenation paraffin, and brommation — the diphenyloxide from whwFa rate differs, ammonium 
sulfate, an ammonium SURUFA mate, etc. are suitable for the desired object. Ammonium sulfate, 
an ammonium SURUFA mate, ammonium poly phosphate, guanidinium phosphate, and especially 
melamine pyrophosphate are advantageous. 

[0017] The flame retarders which can use others are an aluminum hydroxide, an antimony 
trioxide, perboric acid ammonium, an ammonium OKUTAMO rib date, etc. When existence of the 
repellent to a rodent is required, they can be added to the mixture which makes a foaming 
particle, or can be added to a foaming particle as a masterbatch especially as an active 
substance content microcapsule about a special application side combining a nucleating additive 
and/or a flame retarder. 

[0018] An N and N-diethyl-m-torr amide, diethyl phenyl acetamido, a 2-decanal ** ammonium 
chloride, potassium chlorate, terpenoid, a cycloheximide, jig ANIJINO aza-heptadecane, etc. can 
be used for this object, terpenoid — and [ especially ] menthol and a limonene are desirable, the 
time of an activity — those repellent and 0.1 - 5wt% — desirable — The amount of the range of 
1 - 3wt% is given. 

[0019] The foaming particle which constitutes the foaming product of this invention can be 
manufactured by the approach of the extrusion of a starch system constituent, and a 
monopodium or a twin screw extruder can perform it. Such an extrusion process It carries out 
under existence of the water of the amount of the range of 5 - 20wt%, and the starch contained 
in a constituent is destroyed. However, the content of water should be controlled by the ventilator 
style to be the range whose total moisture content in a nozzle is 5 - 20wt%. 
[0020] Instead, granulation can use the granulation of the thermoplastic starch beforehand 
destroyed by the well-known approach. For example, ************** W092 / No. 02 or 363, and 
** W092 / the content of No. 14 or 728 is introduced into this description. Generally the 
aforementioned extrusion process is. It is the temperature of the range of 1 50 to 250 degree C, 
and, generally is carried out by the residence time for 15 minutes from 20 seconds. Noodle 
cutting (pelletizing) of an extrusion head lower stream of a river is performed at high speed, while 
the melting ingredient is not solidifying, it is cut, and the obtained particle (pellet) turns into an 
almost spherical particle. Generally, the shearing value of an extrusion head is higher than 1000s- 
1, and higher than 3000s-1. 

[0021] The another manufacture approach of a foaming particle consists of processing of 
compression/reduced pressure of a non-foamed particle with the magnitude of the range of 20 
micrometers - 1 mm particle size. The aforementioned non-foamed particle can be extruded with 
a multi-aperture die, and, subsequently can be obtained by grinding of the granulation of head 
cutting or a large dimension. At the temperature of the range of 40 to 200 degree C, under 
existence of moisture [ **** / water / which is contained in an ingredient ], these non-foamed 
particles are given to the pressure of the range of 2-100 bars, and, subsequently rapid reduced 
pressure is presented with them. 

[0022] The manufacture approach of a foaming particle another again consists of presenting heat 
treatment by microwave with the aforementioned non-foamed particle. The foaming product made 
from biodegradability plastic material of this invention can be manufactured according to the 
condensation process of the foaming particle of said ingredient, thermoplastic starch 50 - 95wt% 

— desirable — 60 - 95wt% and at least one thermoplastic polymer 0.5 - 45wt% — desirable — 
With the ingredient which consists of 2 - 35wt% water 2 - 20wt% — desirable — it consists of 5 

- 17wt% — 0.1 - 0.005 g/cm3 Consistency of the range The foaming particle of the magnitude 
of the range of 0.5-1 0mm diameter In order to reform the front face of the particle so that an 
interaction may be carried out stably mutually when carrying out mutual homogeneity contact of 
these, it is given to heat treatment and/or processing with at least one coating. Subsequently It is 
the manufacturing method of the foaming product made from sufficient long time amount for 
making the foaming particle condense, and the biodegradability plastic material which consists of 
holding homogeneity contact mutually. 

[0023] The good resilience property of a foaming particle can be borne at any colla tempestade 
PUSHINGU (cellular destruction) phenomena, when a particle is in homogeneity contact. Coating 



I which can be used by the approach by this invention For example, i. Water of the liquid which 
• may add a salt and/or an additiv^or gaseous water, ii. The solution, the water suspension, or the 

water emulsion of nature or coq^»ition, a giant molecule, or the maj^kof a monomer, or said 

matter by the melting condition^TO iii. — a solvent with wetting powWJigh enough, and iv. 

Nature or composition in said solvent, a giant molecule or the solution of the matter of a 
■ monomer, suspension or an emulsion, and v. The melting point 130 degrees C or less — 

desirable — polymer 90 degrees C or less. 

[0024] The example of coating which can be used for a solution, suspension, or an emulsion 
water by the approach of this invention - Pori (vinyl acetate), - Pori (vinyl butyrate), vinyl acetate, 
'■ or vinyl butyrate and vinyl ester, By the copolymer with the monomer beyond one or it chosen 
from acrylate, methacrylate, an allyl compound derivative, pyridinium salt, acrylonitrile, acrylamide, 
vinyl pyrrolidone, vinylpyridine, and vinyl imidazole Aliphatic series polyester [ like - poly 
caprolactone by which a part or all may be hydrolyzed ] these [ whose ] are or a lactic-acid 
polymer, graft-ized Pori (vinyl acetate), or Pori (vinyl butyrate), - Pori as for which refining was 
carried out by Pori (vinyl alcohol) which may mix conditioning with a plasticizer and/or boric acid, 
borate, and a gelling agent like titanate, - acetalization, etherification, or esterification at high or 
the rate of low hydrolysis (vinyl alcohol) 

- The block copolymer of Pori (vinyl alcohol) with Pori (vinyl acetate or styrene), - Pori (vinyl 
alcohol) of a fatty-acid cap, a polyoxyethylene and/or polyoxypropylene, and graft-ized Pori (vinyl 
alcohol), - Oxidation the natural starch of all the origins, hydroxyalkyl-izing, and cationicity — 
The starch by which refining was carried out by the starch constructed [ the bridge ] for which 
and hydrolyzed or ester, the ether, and/or the phosphoric-acid radical, - Casein and caseinate, 
alkyl cellulose, a hydroxyalkyl cellulose, and cellulose ester, For example, the cellulose acetate 
and the carboxymethyl cellulose by which refining may be carried out with plasticization and/or 
aliphatic series ester like a caprolactone, - Natural rubber like natural rubber latex, - acrylamide, 
acrylonitrile, styrene or acrylic ester, and the gum Arabic that may be graft-ized (vegetable 
hydrocolloid), - An alginic acid, alginate, an abietic acid, rosin resin, an agar, GUYAGAMU, 
KARAGININ, xanthene rubber, a pullulan, chitosan, a shellac, animal gelatin, A protein, an 
emulsifier, a dispersant, a bulking agent, - Pori (acrylic acid), ethylene / acrylic-acid copolymer. 
Ammonium or sodium salt of acrylamide / acrylic-acid copolymer, and the ionicity polymer guided 
from Pori (styrene sulfonic acid), Generally - The gay and copolymer, especially the poly 
caprolactone of a property of aliphatic series, Those copolymers with polyurethane like Pori (lactic 
acid), Pori (hydroxy butyrate BARETO), and Pori (butanediol succinate), a polyamide, polyester, 
and the polyfunctional alcohol permuted selectively. 

[0025] In the matter mentioned above, especially Pori (vinyl acetate) is suitable for the activity as 
coating by the approach by this invention. As for the manufacturing method of the foaming 
product of this invention, it is desirable to continue simultaneous before a homogeneity contact 
**** process, and to consist a particle of heat and/or a process which carries out aeration 
processing because of acceleration of polymerization-izing of the monomer matter contained in 
evaporation and/or coating of the liquefied matter. 

[0026] It is suitable to present back desiccation processing with the foaming product obtained 
further. After this, desiccation processing can make the water or the solvent which remains able to 
remove, and can be performed under desiccation, humidity, or the conditions that were adjusted, 
a polymer — in the case of coating which consists of a monomer [-izing / a monomer ], a 
polymerization reaction and/or particle condensation can use said after treatment for a completion 
**** sake. Furthermore, said back desiccation processing phase can stabilize the configuration of 
the product obtained. 

[0027] the case where coating is used with an emulsion gestalt — the range of 0.05 - 3wt% — 
desirable — the range of 0.1 - 2wt% — more — desirable — An emulsifier and/or a thickener 
can be included in the amount of the range of 0.2 - 1wt%. the emulsifier which can be used — 
for example, — 3-25 — desirable — It is a surfactant with the hydrophilic property / oleophilic 
balance characteristic of the range of 6-20 (HLB). what esterified the polyoxyethylene (4-20 
mols) which esterified a polyoxyethylene or polyoxypropylene in the effective surface active agent 
especially with what was directly esterified with the fatty acid, for example, a lauric acid, a palmitic 
acid, or stearin acid, or polyoxyethylene-ized sugar with the fatty acid — for example, — the 
oxy-ethylation (4-20 mols) sorbitol esterified with the 1-6-mol fatty acid, and ** — there is a 



thing of induction from a polyoxyethylene or polyoxypropylene. [ like ] Furthermore, the surface 
active agents which can be useojare the polyoxyethylene ether with oxy-ethylation nonyl phenol, 
the lanolin ether and ester, treq^^nolamine oleate and the poly glyA|l ester of a fatty acid, for 
example, stearyl alcohol, cetyll^hol, or fatty alcohol like cholesterdW PEG-beef tallow amide, 
and PEG-castor oil. 

[0028] The thickeners which can be used are carboxymethylcellulose sodium, methyl cellulose, 
natural rubber, clay, etc. According to the desirable mode, the approach of this invention can be 
suitably performed by using the format of equipment as shown in drawing 1 . In drawing 1 , the 
citation numbers 1 , 3, and 9 operate by the compressed air respectively by the closing motion 
system which shows the separation wall which can be slid and is shown by 2, 4, and 10. 
[0029] The separation wall 1 is opened and a measuring chamber 5 is filled up with a foaming 
particle. Subsequently, the separation wall 1 is shut, the separation wall 3 is opened, and a 
particle is entrapped to an atomizing chamber 6. subsequently, enough to shut the separation wall 
3, start actuation of the sprayer 7 containing coating, and saturate an atomizing chamber 6 with 
coating — long — time amount actuation is carried out. A sprayer 7 is stopped here, the 
separation wall 9 is opened, and a particle is entrapped into a duct 1 1 . The parts 14 and 15 of a 
mould which are a male and a female respectively are held in such a location. The width of face 
of the air spacing 16 in the meantime is smaller than the diameter of a pellet. The separation wall 
9 is shut, a particle is supplied to a mould side with a piston 12, and a pressure is put on them. 
Finally a mould is opened with a piston 17 and the products obtained are collected. 
[0030] According to another desirable mode, the approach of this invention can be suitably 
performed by giving a supply path to the molding room of the same equipment (mould with 
aeration puncturing) with having used for sintering a form polystyrene particle, and giving a **** 
and a foaming particle to processing with coating directly. Finally, coating can supply a foaming 
particle suitably directly through the hole of a mould after filling up a mould. 
[0031 ] The following example is not given for the purpose of instantiation, and does not limit this 
invention. 

The trial of characterization resilience ****** measures the ingredient engine performance 
recovered to the initial form, after adding the load which brings about deformation. 
[0032] Diameter 125mm and height A 150mm cylinder container is filled up with a foaming 
particle, the flat sensor of a load cell is pushed in, and it is made to operate the rate for 25mm/. A 
sensor pushes a particle in 33% of cylinder height, and, subsequently to a start location, returns a 
sensor. A sensor performs 2nd particle compression actuation by the same actuation as the 1 st 
time after 1 minute. The resilience value reported for a% of numeric value is 100 times the ratio 
which broke the load of the 1st compression actuation by the load of the 2nd compression 
actuation. 

Consistency Dapp (kg/m3) The ** (appearance) consistency of the foaming particle computed 
from the weight of 51. of particles, and Dbulk (kg/m3) The specific gravity consistency of each 
foaming particle, and Dexp (kg/m3) Specific gravity consistency of a foaming product. 
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EXAMPLE 



; [Example] 

1 Example 1 mixture was made from the following constituents. 

- potato starch Pori (vinyl alcohol) 1 0wt% and water of 75wt% and 86% of rates of hydrolysis 1 5 - 

- wt — % — this — a constituent — a diameter — ( — d — ) — 30 — mm — die length — a 
diameter — a ratio — [— (— L — ) -- /— (— d — ) — ] — 30 — a twin screw extruder — 

I APV2030 was supplied. The operating condition was performed as follows. 

; [0034] - Screw rotational speed 150rpm and temperature gradient 69 degree-C/100 degree- 

: C/180 degree-C/170 degree-C/155 degree C and extrusion outlet It adjusted so that 10kg [ /] all 

moisture content might be held to about 14% an hour, the obtained pellet — mean-particle- 
: diameter abbreviation 1 .5 micrometers Talc 0.5 — % — a diameter — ( — d — ) — 40 — mm - 

_ [ — ( — (_ — ) — / — ( — d — ) — ] — 28 — a monopodium — a screw extruder — ex OMC 
: supplying — diameter (d) 0.8 mm and [(L)/(d)] It equipped with the extrusion head of one or less 
{ nozzles [ four ] . 

i [0035] The operating condition was performed as follows. 

; - Screw rotational speed 40rpm and temperature gradient 80 degree-C/120 degree-C/190 
degree-C/190 degree-C/200 degree C and extrusion outlet 52kg/hour and head cutting cutting- 

: edge rotational speed The pellet of the charge of 4000rpm foam was obtained. A property is 
shown in a table 1 . 

i [0036] 

: [A table 1] 

An example Particle size Dapp Dbulk Resilience (mm) (kg/m3) (kg/m3) (%) 1 3.5 15 32 65 2 3.0 
10 21 71 3 3.2 14 2875 4 3.3 21 39 65 5 3.2 16 35 68 6 3.5 21 40 58 example 2 operating 
instructions presupposed that it is the same as that of an example 1 , and used the mixture of the 
following constituents. 

[0037] - potato starch 64wt% and 99.8% of rates of hydrolysis, molecular weight (Mw) 70,000, 
and an ethylene unit — 44-mol % — included EVOH 25wt% and water 1 0wt% - glycerol mono- 
olate 1wt% — the moisture content in a pellet was about 10%. The property of a foaming pellet is 
shown in a table 1 . 

Example 3 operating instructions presupposed that it is the same as that of an example 1 , and 
used the mixture of the following constituents. 

[0038] - potato starch 78wt% and 99.8% of rates of hydrolysis, molecular weight 70,000, and an 
ethylene unit — 44-mol % — Pori (vinyl alcohol) of EVOH 7wt% and 86% of included rates of 
hydrolysis 8wt% and water 6wt% - glycerol mono-olate 1wt% — the moisture content in a pellet 
was about 12%. The property of a foaming pellet is shown in a table 1 . 
Example 4 operating instructions presupposed that it is the same as that of an example 1 , and 
used the mixture of the following constituents. 

[0039] - potato starch 68wt% and poly caprolactone (UC PCL 787) 10wt%, caprolactone- 
urethane block-copolymer (Pellethane 2102-85AE9) 5wt%, and water 15wt% - glycerol mono- 
olate 1wt% — the moisture content in a pellet was about 10%. The property of a foaming pellet is 
shown in a table 1 . 

Example 5 operating instructions presupposed that it is the same as that of an example 1 , and 
used the mixture of the following constituents. 

[0040] - potato starch Ethylene-acrylic-acid copolymer (Dow Chemical Co. make) which 



] includes 75wt% and an acrylic unit for 20-mol % 10wt% and water 15wt% — the moisture content 
j in a pellet was about 10%. The property of a foaming pellet is shown in a table 1 . 
j Example 6 operating instructionj^psupposed that it is the same as tj^of an example 1, and 
used the mixture of the followin^onstituents. 

[0041 ] - potato starch Substitutional rate plasticized at 75wt% and caprolactone 20% Cellulose 
' acetate of 2.5 10wt% and water 15wt% — the moisture content in a pellet was about 12%. The 
property of a foaming pellet is shown in a table 1 . 

The measuring chamber 5 of the equipment shown in example 7 drawing 1 , capacity The foaming 
particle obtained by 21. in the example 3 was supplied. 

• [0042] Subsequently, it processed by the VINABIRU (Vinavil) NPC emulsion (Enichem Systhesis) 
which contains Pori (vinyl acetate) 50% by the above-mentioned approach, and atomized with the 
sprayer 7. Back desiccation processing was performed to the reaction chamber which controlled 
the obtained manufacture to 23 degrees C and (relative humidity RH) 30% for 15 hours. 

j [0043] The property of a foaming product is shown in a table 2. 
1 [0044] 
[A table 2] 

An example Mould temperature Dexp Longitudinal shrinkage (degree C) (kg/m3) (%) 7 20 50 3 8 
. 20 43 3.5 9 20 40 4 10 20 36 51 1 20 25 1 12 20 60 23 13 30 4612 Example 8 operating 
| instructions presupposed that it is the same as that of an example 7. At this time, it is dilution with 
! the water of a VINABIRU (Vinavil) NPC emulsion (Enichem Systhesis). It could be 1/10 

(water/Vinavil). 

[0045] The property of a foaming product is shown in a table 2. 

Example 9 operating instructions presupposed that it is the same as that of an example 7. At this 
time, it is dilution with the water of a VINABIRU (Vinavil) NPC emulsion (Enichem Systhesis). It was 
I referred to as 1/5 (water/Vinavil). 

| [0046] The property of a foaming product is shown in a table 2. 
Example 10 operating instructions presupposed that it is the same as that of an example 7. At this 
time, it is dilution with the water of a VINABIRU (Vinavil) NPC emulsion (Enichem Systhesis). It was 
referred to as 1/2 (water/Vinavil). 

[0047] The property of a foaming product is shown in a table 2. 
j Example 1 1 operating instructions presupposed that it is the same as that of an example 10, and 

• a different point used what was obtained from the example 2 for the foaming pellet. The property 
of a foaming product is shown in a table 2. 

. Example 12 operating instructions presupposed that it is the same as that of an example 10, and 
a different point used what was obtained from the example 1 for the foaming pellet. 
[0048] The property of a foaming product is shown in a table 2. 

Example 13 operating instructions presupposed that it is the same as that of an example 10, and 
a different point performed back desiccation processing in 23 degrees C and the reaction 
chamber controlled to RH55% for 15 hours. The property of a foaming product is shown in a table 
2. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[D rawing 1 ] It is the schematic diagram of the equipment in which the manufacturing method of 
this invention is shown. 
[Description of Notations] 

1 Separation Wall 

2 Closing Motion System 

3 Separation Wall 

4 Closing Motion System 

5 Measuring Chamber 

6 Atomizing Chamber 

7 Sprayer 

9 Separation Wall 

10 Closing Motion System 

11 Duct 

1 2 Piston 

13 Shaping Room 

14 Male Mould 

15 Female Mould 

1 6 Air Gap 

17 Piston 
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